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ABSTRACT * ->v. 

The litetature on performar.ee differences in various' 
tasks as a function of ref lec tion-impulsivity (R-I) is reviewed in ( 
this publication. A series of four experiments is then described ^ 

'which involye the cognitive-perceptual basis of R-I of children on a 
picture recognition tnemory task. Results from these steadies indicated 
the following important^' but * tentative^ conclusions, about the process 
of pic^-u^ recognitioTi memory and the underlying perceptual basis of 
the R-I aim^sion in children: reflective and impulsive children 

^iffer ir. th^i^I^ propensity to eng.aae in a detailed visual feature 
analysis of ..stimuj^us arr'ays; the otocess of visual feature analysis 
i? perhaps the mo.st important coio^onent in the underlying basis of 
R-^>^strong inferential evidence' was provided that picture 
recognition memory is primarily a process of visual feature analysis^ 

>^which the role of verbal labels is minimal and indirect; 
recognition memory performance is susceptible^Jto diff ejrenj^ial , / 
instructions which em*phasiz# care ve:^sus quickness; ' recogpition . 
memory ^r pictures appeaTs to increase over the elementary school 
years; and the Se-lf ridge-Neisser model and the recognition paradigm 
are useful for future research. It was suggested that future research 
should be perforsjed in this area. (Aut'Tfo^'r/PB) 
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Abstract ' i 

The literature on performance differences in various tasks as a funjc'tiAi 
o£ R-I were reviewed. A series of four experiments was described in^detaih 
These studies represent an attempt to speci/y the cognitive-perceptual itasis 
underlying the R-I dimension. These studies ^ere conqerned' with iht per- 
formance of reflecUve and i-mpul&ive children on a picture^ 4'ecognition memory 

task. * , 

\ 

f Results frbm the*e studies indicated several important, but, tentative, 
conclusions ab<!>u(*t the. process of picture recognition memory and tHe under- 

jfi;ing perceptual basis of^the R-I dimension in children, .(a) ^^eflective and 
' impulsiv/ children differ in thcif propensity to engage in a detailed visual 

feature analysis of stimulus arrays, (b) The process of visual feature analy- 
sis is perliaps the most important component in. the underlying basis of R-I» 
(c") Sirong inferential evidence was provided that picture recognition'memory 
IS primarily a process of visual feature analys*i6 in which, the role of verbal 
labels is a minimal and indirect one, (d) Recognition memory performance 
IS susceptible to differential instructions which emphasize care vs« quickness* 
(e) 'Recognition memory for pictures appears to increase over the elementary 

school years, (£) The SeUridge -Neisser model is a useful heuristic, and the 
* 

, .recognition paradigm used is a promising vehicle, for future research. 

The results also suggested several *cave^s regarding the theoretical 
and practical utility of R I as a conceptual tool fbr understanding individual 
differences in cognition, (a) The reliability, of the Matching Familiar Figures 
(MFF) test over time is not A^npressive. (b) Since few investigators Itave « 
Iboked at "fast-accurat<r' and "slow-ina<5turate" 'subjects (typically 20i40% ^ 
of the children attany age level), our understanding of individual differences 
has been severely limited, (c) It is highly likely that factors other than R-I 



ERIC 



account for the largest portion of the variance in recognition memory, con- 
cept identification, and many other cognitive processes, (d) The data col- 
lectively argue that R - 1 performance differences -do not reflect broad cogni- 
tive di$poSLtions, but rather reflect quantitative differences in a process«of 
visual feature analysis, (e) The magnitude of R - 1 effects is, singularly unun- 
pressive, both cor relationally and experimentally (although consistent "sig- 
nificant" effects ate obtained). 

It was suggested that future research be directed toward the investi- 
gation hi the conditions under which recognition memory and m<^ory strate- 
gies might be enhanced for any child, reflective or impulsive 
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REFLECTION-IMPULSIVITt (R-I): VAtUE AND LIMITATIONS 
FOR UNDERSTANDING COGNltaVE PROCESSES HvT^I^Ld/eN 



Alexander W. Stegel 



University of Pittsburgh 



Cognitive st>lei> have been defined as individual variations xn modes 
of perceiving, remembering, and thinking, or as distinctive ways of appre- 
hendmg. storing, transforming, and utilizing information (Kogan, 197t, 
p. 244). Cognitive styles ^e different from "abilities" m that abilities 
concern the level (i.e., "quantity") of performance pr skill, whereas cog- 
nitive styles emphasize the manner and form of cognitive performance. 
Throughout the psychological literature, one finds reference to sucK terms 
as cognitive styles , cognitive &trategies > cognitive control principles ^ and 
modes of information processing . The distinctions are probably more a 
matter of differences in the investigators* theoretical orientation than of 
differences in the phenomena, but the distinctions have important implica- 
tions for the , educational process. For example, it matters greatly whether 
variation in cognitive functioning is attributed to ego structures or to ac- 
quired habits of processing information* In -the former case, efforts would 
likely focus on the design of educational treatments intended to take advan- 
tage of the child's "innate" capacities, m the latter, efforts would likely 
focus on possible modification of the child's ^odes of information process- 
ing so that he or she will better profit*from cui'rent educational treatments. 
Of course, these two approaches are ^lot necessarily mutually exclusive 
(Wang Siegel, 1975). The complicated issues of modif lability (reviewed 
by beTin«y, Note 1) and the differential conceptualization of cognitive style 
•as capacity or ^rategy (reviewed by Kogan, 1971) are too invQlve^ to deal. 
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with m this^report. In general, however, s,tyles possessing the quality of 
a capacity (e.g.. Witkin^ analytic -global dimension) arc more resistant to 
modification than are those styles having the properties of a strategy where 
the individual selects a mode of a'pproach to the task among others also 
available to him (e.g.. conceptual grotipi.ng s m sorUng tasks). 

Me§sick {lP7a) lists and describes nine'separate cognitive styles 
that have been the object of theor<^tical and empirical investigation: field- 
independence vs. field-dependence, scanning, breadth of categorizing, con- 
ceptualizing styles, cognitiv e complexity vs. simplicity, reflectiveness vs. 
impulsivity, leveling vs. sharpening, constricted vs. flexible control, and 
tolerance for incongruous or unrealistic experiences. Kag^n (19b6a) and 
Kogan (1071) have argued that ot these nine, the dimension of reflection- 
impulsivity (P-Dhas the most direct implications for the educational 
process as this dimension involves the child's evaluation of his own cogni- 
tive products, that is. ,his willingness (or "capacity") to pause and reflect 
,on the accuracy of his hypotheses and solutions in cognitive tasks involving 
response uncertainty. 

Both Kogan (1971)' and Kagan and Kogan (1970),. m their massive 
reviews of the literature on individual variation m cognitive processes, 
conclude that the dimension of ref lection-impulsivity (R-I) is a reliable 
and useful dimension along whichOJo^onceptualize cognitive style in chil- 
dren. Although R-I can be assessed with a number of instruments, the 
Matching Familiar Figures (MFF) test is nt)w consistently used as the 
basic index. The MFF was developed by Kagan, Rosman, Day, Albert, 
and Phillips (19641 and haJ^-^een demonstrated to be a reliable means of 
evaluating a child's relative position on the R-I dimension (Kagan, 1965a, 
l%5c. l%6a. l%6b). In the MFF, the child is shown a standard stimulus 
and asked to choose the one of several strikingly similar variants thft 
exactly'matches the standard. (The number of variants and the subtlety of 
, ^he d^t,inc^ive features hav? been typically »var.^ so a*s to b^vdevelopmentnl'ly 
appropriate for the sample under study. Generally, . thero are six variants 
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tor eKnicntarv school children and eight variants for older children and 
adults. ) Mean responbe time to the ficst hypothesis (response) and the 
total number of errors for all items are the major dependent v^iriables. • 

Over an age range o( five to eleven years there is a progressive 

f 

increase m response time and a corresponding decrease m err&rs (Kagan 
et al. . l*^t"4). The correlations between these two variables are negative 



for all a^e^ and rani,^e i rom thl? lo\\ . 40s to the high .bOs. The R-I dimen- 
'sion appear^ to have both ohort-term and ;-elati\ely long-torm stability. 
Yajndo (Npte 1) found that over a ten-week period, second-grade children 
vieVfed an average correlation for response time of .70. Over a one-year 
period, the stability coefficients have ranged from the high .40s to the low 
. oOs. but these coefficients drop to the low .30s over a period of^wo and 
one-half years (Messer, 1*^70). There is considerable generality of R-I 
o\er diverse tasks. At least the tendency to respond quickly or slowl^ is 
not confined to the MFF. but is manifest across a lat*ge variety of tasks 
that entail response uncertainty (Kagan et al. , 1964) and is characte'ristic 
of tasks in which the child must generate his own alternative hypotheses 
(Kaiian. 1^6Sa).. Intertask correlations have ranged from the .40s upwards. 

A number of correlational studies by Kagan and his associates have 
shown consistent relationships between MFF response times, MFF errors, 
and c^chool related" tasks. The correlations between R-I and ability meas- 
ures are typically positive for response time and negative for number of 
errors. Kac:an, Pearson, and Welch (1^66) explored the relationship be- 
tween R -I and inductive reasoning in a sample of first graders. Children 
who had faster MFF response times (and a greater number of MFF errors) 
responded more quickly and made more errors on two of three tdsks of 
inductive reasoning. Kagan found that in a samp'le of first graders, 

errors in reading prose v^ere related to a disposition toward "impulsiveness" 
Jfshort MFF response times). Kagan (1965b) found t|iat third-grade impul- 
sive children (short MFF response time 0£ high MFF errors) made more 
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^•riort. oi tonimii.t.ion m a task involving .serial recall uf famiiiar words. 
\lt should be noted m passing thai thet.e 'relationships, still obtained when 
r \sych6ler Intelligence Scale for Children Verbal IQ was partialled out. ) 

These btudios fi^e implied that, at'a given age level, the more 
retltktive the child, the more differentiated and adequate the strategy he 
empl^^in gt^nerating and evalu<King his solutions in tasks involving re- 
sponse u^cerl.'ainty and a numbe^N?f respcinb^-»lternatives. But there is. a 
problem; \ How does one decide that a child is impulsive" or "reflective " *> 
Clearly. t\is classificat^ion must depen^on the joint operation of MFF 
response time and MFF errors. If classification depended only on re- 
sponse time. Kagan would surely have called the children "fast" or "slow" 
responders. if it depended only on MFF errors, Kagan would surely have 
classified the children as simply "accurate" or "inaccurate. " Kagan (1965b) 
has argued that response time is the primary operational index of R-I, and 
that errors are the secondary index. In point of fact, in a series of post 
' hoc analyses. Kagan (1 965b) Klefined R -I in terms of both measures: Chil- 
dren who responded slowly (MFF response time^above the median) and' 
made few errors (MFF errors below the median) were classified as "reflec- 
tive": children who responded quickly (MFF response time below the median) 
^ and made many errors (MFF errors above the median) were classified as 
"impulsive." In his most recent empirical work on R-I, Kagan (1965a) has 
employed these joint criteria as the basis for classification of "reflective" 
and "impulsive" children. In our research, we have consistently followed - 
Kagan»s operational definition ofll-I by determining median errors and 
response times for each Age x Sex subgroup, and then determining R-I 
classification within each subgroup. 

In a direct attempt to experimentally test Kagan»s notion that reflec- 
tive children can better a/nerate and evaluate their own cognitive products, 
^ Nuessle {1<>7Z) studied the hypothesis-testing proficiency of fifth- and ninthl 
^ grade Reflective and impulsive children using a blank-trial procedure de- 
veloped by Levinc (1966)1 They argued that youngcj- children might be less 
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efficient ab iocu:>cT* btva.r^ iht y Aore more mipuUive in th^ir problem 
solving approach than older ciijaron." x/ie ability to inhibit domma|||^ 
sponses or first-available solutiunb is'a valuable problem- solving technique 
(Kagan et al. , 1<)64: White, 1965); The young child may not be backing in 
memory capacity so much as not employing the capacity he does have m an 
efficient manner. As predicted, ninth graders were more efficient focuse 
than fifth graders.* Thus, the developmental differences in focusing, re- 
ported by Eimas (1Q69, 1^70) and'irigalls and Dickerson.(Iv^9), also appear 
in this study. Also, as predicted, reflective children vveref^re proficient 
focusers than impulsive children at both grade levels. The interesting (End- 
ing of a Grade x R -I interaction in focusing performance indicated tih^t d 
velopmental differences in focusing proficiency are in part due to devel 
memal differences in R-I. SpeOficaJly, Nuessle and Siegef argued that th 
learning and the use of ''reflection'Neem to result in more proficient focus- 
ing for o^der children, possibly because reflective style is associated with 
a more fntense search-retrieval effort. Such an expl^nati^Jn is consistent 
. with Maccoby»s (1969) bbserVation that . . it is not especially useful to 
think ot a deficit in teVms of the child»s having a mofe iimited^^informatiort 
processing capacity* or 'memory storage capacity' m the usual meaning of 
th€fse terms. R^ather the problem would seem to be that the capacity the 

young child does have is not effectively employed*! {p. 188). 

I 

In certain cases, the more proficient problem.-solving performance 
of older children may be caused by greater assimilation pf practice with 
^certain information processing techniques such as the information selection 
strategy studied by Olson (1966). ^Because Nuessle's (1972) study , was not 
designed to examine such factoVs, the data can 6nly indicate that tha R-I x 
dimensi6n has some theoretical and predictive value in explaining develop- 
mental differences [n focusing^ 

Earlier Research by Kagan and the study previously discussed hajg 
implied that at a given age level, the more, reff^ctive the child, the more 
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di£ferenti«Lt£d and adequate the scanning (internal ajvdfcxtt rnal) strategy ht 
employs duringthe inter\.al between stimulus presefttatlon and initial m- 
sponse in a task involving a number of simultaneously av^iilable alternatives* 
However, this relationship \^as not demonstrated, either cor r elationally or 
experimentally* Several recent studies have experimentally investigated 
» relat{(^nships between R-I and, visual scanning strategies on the MFF. 

Si(jegelmah fl969) used a version of the MFF in which the child, could 

expose only one variant ^t a time. She found that impulsive fourth graders 

ignored twice as many MFF variants per item as di5 reflecjttve fourth 

graders» while reflective fourth graders distributed their 'atten^ti/>n more 

;^ evjenly ac'ross the standard and the varTants. Drake (r970r recorded eye 

ir movements while the child was performing the'^MFF and found that impul- 
• » 

« sive third traders made fewer standard- variant comparisons on the MFF 
than did reflective third grades. When Drake* s (1970) and Sieg^ljnan*s ^ 
(I969) data5^^ looked at together, ai> interesting pattern emerges whi^ 
seems, to suggest a "strategy" difference between reflectiv? and impulslv^e 
children^ Siegelman's subjects were tested with a six-variant KiFF, Drake*#s 
we^e tested with a fou»r -variant MFF. Siegelman^s reflectlv^e chiidten looked 
at an average of 4. 9 variants (out of 6) per trial, Drake's-roflective children 
looked at an average of 3. 3 (out of 4). On the other hand, Siege^man's imf)\sil- 
sive children looked at an average ^f 3.2 variants (out of 6), as did Drake *'s 
impuisive cHi^ren {out of 4); It could be hypothesized that the impulsive* 
child has lowei>*l5tandards for acceptability of a solution and will thus come' 
upon a solution -sooner looking at more variants is irrelevant ^tjr^m. It 
is as though the more variants a Inflective child is given, the more he feels 
obliged to reject before he gives an answer. 

Odom, Mclntyre, and Neale (1971) compared^ the perceptual leatnihg 
of reflective and irhpulsive kindergarten children. The performanqe of 
reflective subjects indicated that they p/rceived and'evaluated information 
based onlhe feature differences of stimulus arrays,^ the imoi^mation ^ 



processed by the impulsive subjects could not be clearly identified, On^ 
might account for these data either by arguing that reflective and impufsive 
children differ in the degree and amount of cognitive evaluation of t^veir 
solutions, or by arguing that cognitive stylej limits the amount. of analysis 
of task information. However, given the data, neither argues fpi; differ- 
ences in other Aspects of cognitive processing. Xhat is, basic cognitive 
operations involving both hypothesis-testing and decision rules are utilized 
by both reflective and^iiApulsive childr«^Or they would not have been able 
. to solve the training problem (which thfey did), 

Vurpillot (1968) iny^tigated yiuaTscanning strategies and their rela- 
tionship to performance W-ff-^Isrin which subjects had to make same; or 
different judgments on two picture^s containing multiple cues* Eye -movement 
data indicated that^young children»s criterion for identity waS based on find- 
ing no diffeVences after comparing th^ two pictures on only a, few of their 
components/ The xMFF requires tha^'he subject find the one among s^ or 
eight var-iants that exactly matches the standard, l^^/'^^^^n Vurpillot's 
task, if geVch is Rasty, minor diffetences among"* variants mi^t be easily 
overlooked and frequent errors madei To test this notion, Zelniker, Jeffrey, 
Ault, and Parsons (1972) recorded e>^e fixations of third-grade children on 
the MFF. Pefleckve and itnpulsive children did npt diff^ in their scanning 
strategy o.n the MF^. Although reflect!^ children 3|entJmd't^ time It the 
task than did impulsive children, the greater mean n^b^r^of fixations and 
the greater mean number of variants fixated by reflec^^^|ldren aj^eared' 
to be direct correlates of the *time the subject observed ^ cArd^. A-^ubse- 
quent study by Ault,' Crawford, and Jeffrey (1972) similarly oMai^d results 

which indicated that all subjects used the same basic strategy making. 

comparisons' between the standard and one variant or between It^'-v^laWr^^ 
reilective children, ho^^ever, were more systematic and made'a^g/jfelter 

proportion of these comparisons than did ipipul^ive su^jjects/^ 



In general, the data^from studies which have looked at eye niovementb 
9n the MFF are ec^ui vocal a s to whether there_are "strategy ' differen ces 



(i.e. , qualitative differences in task approach) between refUctive and impul- 
I 

sive children, or whether the differences are merely quantitative (i.e. , re- 
flective children do more finely -gra>ned scanning of varidnts). The studies 
by Drake (1970). Odom et al. (1971), and Z^lniker et al, (1972) tend to sUg- 
gest that reflective and impulsive children perform different kinds of feature 
% analyses uf stimulus arrays (i.e., they surest qualitative differences). How-i 
ever, these suggestions remain but speculatioiVK--A«-^ the cognitive-perceptual 
basis for the observed perYormance differences. It is clearly possible that 
R-I performance differences reflect quantitative differences irt a sjpex:ific 
visual "^'search" or "feature -testing' process rather than qualitative differ- 
ences in task, approach or in broad ."cogniti*ve dispositions. " Prior to fur- 
ther speculation, it is nec'essary to demonstrate differences in the extent »to 
which reflective ^and impulsive children can use feature differences on a task 
that requires visual feature analysis for successful*performance« 

The four studies to be discussed represent an initial attempt to specify 

♦ 

at least one JJf the perceptual-cognitive bases underlying the dimension of 
reflection-impulsiv ity . the process of visual feature analysis. It was gen- 
erally hypothesized that reflective and impulsive children differ in th*e extent 
. to which they engage in detailed feature analyses of visual stimuli and stimu- 
lus arrays. ' . 

' STUDY 1: KILBURG AND SIEGEL (1973), 
« 

It was postulated that the underlying basis for R-I differences is the 
differential extent to which reflective and imjjulsive children engage in the 
process of detailed visual feature analysis. It was^ argued that the Self ridge - . 
Neisser "Pandemonium" model of pattern recognition (Neisser, 1966, Self- 
ridge, 1959, Selfridge &i Neisser, I960) is heuristically useful in accounting 
for and predicting many of the performance differences between reflective 
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ajj4 impiilsiVt \iiildre.bv' 'The' Self ridge -Ntlsser model hierarchical and 
.ib i>{is^ on a cumputer 'arogram for letter recognition whjch emphasizes 
feature^te^tin^. The rr\odel assumes that there are several levels of mecha- 



nisms opel^ating oh incoming information. ^Level 1 mechan^ms are stimu- 

Jus 'Sarppler s that get basic information into the system* Level 2 roechanisms 

are stimulus analyzers, each of which deterjfXiines whe£her ox not (i. e. / the 

Extent to which) the 'stimulus is characte^rized by certain features'. Results 

of these feature tests are conveyed to th^hext level, -a set of "subr.ou tines'.' 

whidji perform operation^ 'C»n the results of the feature tests. At the highest 

level, the probability values from these subroutines are compared and the 

itc^m associated with the larges^t value jls^ selected as the best '*gue8s** as to 

.the identity" of the stimulus. Another feature of the model is that tests At 

the same l^vel may be carried out simultaneously. Thus, the time required 

to Vi^tegorize" a stimulus at^any giv^n level does not depeiyf dit*ctly on the 

• • •• _ • 

number 5f feature te^ts performed, and a longer response latency might well 

reflect a dijff(trence !n depth of the fe^tur^ analysis perfoyned (i. e. , the . .. 

decree to whiefi the subject tends to db a "f^ne -grained" feature ai^alysis). 

On 'the basis of the model, we hypothesized that the differences be* 
ti^oen reflective and im'pulsi^e children were due to the tendency of reflec- 
tive ciiildren to perfofrm a more detailed ^nd^ thorough feature analysis 
(Level 2). 'impulsive perf©r;Tiancp might entail fewer stimulus .samples 
dr^w^ by 1 mechaVii^nJ^, howe>/er, Drake's (1970), Siegelr^^in's 

(1969), and ^elniker et al. H (1972) data argue against this insofar as they 

^ J^oked at the stimuli an equivalent nuj;nbeT gf Umes. Rather, impulsive. 

• i ' • 

performance would more likely result in fewer features of thfe stimxilus 

^ • / 
being tested on each/'epga^merit" and, consequently, the impulsive child's 
* . / ^ - ~ ^, "... 

decision \^ou^d be madfe on the basis of a relatively poorly defin^ed alternative, 

* The specific purpose of this initial study was to demonstrate th^t 
reflective and impulsive children differ in tlieir tendency to perfor»m a 
detailed visual feature analysis, as measured by their performance on a 



forced-choice recognitioiymemory task in which feature differences w^te 
manipulated. 



Method 




Subjects 



^ ^ ' Subjects consisted of 170 white malfes--74 first graders and 96 fifth 
graders- -^ho we re^ individually administered the MFF. As mentioned pre- 
viously/the M^F is a match- to -san>ple task in which the subject is shown 
a stacraar^^imulus and<;told to choose the one of .six variants that exactly 
matches the standard. Two practice and ten test items were given* For 
each of the ten test items, the experimenter recorded the number of errors 
the child made (a rrfaximum of three errors was allowed) ancl the response 
latency (time stimulus p^resentation to first response, whether correct 

or not). For each age level, children whose mean res^ponse latency was 
above ^e media^,an^5ffi(pse^otal.numbex of exxor^ wfas^ bqlow -th& Jnedian 
were classified as reflective, children! whose mean response patency was 
beJow the median .afid whose total number of errors wa^ above the median 
were classified as impulsive. Of the 74 first graders, 24 were^classified 
as reflective and 22 as impulsive, of the 96 fifth graders, 35 were classi- 
fied as reflective and 30 as itnpulsive. Correlations between MFF errors 
and mean lylFF latency Were^ highly significant for both first and fifth graders 
(r -.54 and r = -.50, respectively; p <".00]^). The magnitude of this cor- 
relation closely approximates that found by Kagan et al. (1964) fpr children 
of similar age levels. 



Stimulus and Apparatus ' ' » 

Due to time constraints, it was not possible to test all of the reflec- 

tive.and impulsive children pn the recognition memory task. Thus, 18 chiT- 

*dren were randomly selected from each Grade x R-I subgroup. In a second 

session he^d approximately two weeks la(er» these 72 children wer.e 
I 
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individually administered tht lest o£ recognition memory. Stimuli for tht 
recognition memory task consisted of a presentation deck and a test deck. 
The presentation deck consisted of 80 3- x 5-inch (7.62 x 12. 7 cm) lami- 
nated white cards, on each of which was a black line dialing of a common 
object or animal. Each subject AK^as handed the presentation deck and was 
told to look carefully* at each of the cards and to go through the deck as 
quickly as he could. 

.Stimuli for thet recognition test proper were 80 5- x 8-inch (J2. 7 x 
'20. 32 cm) laminated white cards, on each of which were two black line 
drawings. The apparatus consisted of a t stand on which each of the 
/test cards was placed. At the bottom 'ofthe stand was a photocell- 
controlled n^Tcroswitch, wired to a Hunter timer (facing the experimenter), 
that started each tim^^ new Card was placed on the stand and stopped when^'^ 
th^ pubject depressed one of two response buttons located beneath the stimu- 
* , lus loc^ FoUowinjg the iniUal presentation task, each subject was told that 
he wpuld be shown some more cards with two drawings on them, artd that 
for each card he was to look at both drawings and push the button under- 
neat^ the one he had seen before in the first part of the game. Each s.ub- ' 
j^Ct was then shown all 80 test cards, one at a tinr>^. For each test card, 
^ the experimenter recorded whether the response was correct or incorrect , 
^ and the latency bf the UL^^F^nse. The recognition test deck consisted of 80 
cards, 20 from each of four experimental conditions. All children saw the 
80 test stimuli in the same completely randomized order. Examples of 
presentation and recognition test items for each experimental condition 
are presented in Figure 1. * * 

Experimental Conditions ' 

. , Condition DO (Different Object)* Twenty stimuU were chosen ran- 

domly from the 80 presentation stimuli, and each was paired with a com- 
pletely new animal or object on tl^|||^t card* Thid tonditioD should 

Figure 1. Examples of presentation dtiiAuli and reco.gnition test 
'items for each of the experimental C9nditions. (From ''Differential 
Feature Analysis of Reflective and Impulsive Childre^ii!,' by R* R* 
iCilburg & A. W..Siegel, kfemory and Cognition, 1973, 1, 413-419. 
Copyright 1973 by Ihe Psychonomic Society,. Inc. Reprinted by 
PpYr < . permission.) 

Agt^^Fig. 1) removed due to copyright ^rejsfcrictions. ,, ^ 



produce the niQst correct rev.ognition si-nce a correct response can be made 
either on a |^lobal feature analysis and*/ or on the basis of the name of the 
stimulus. Since Rosinski (1970) had found that the recognition performance 
of fifth graders was superior to that of first graders under a similar stimu- 
lus condition, it was e^pecte^d tnat fifth graders woi^ld make more ^or^-ect 
recognittons on these stimuli as well. Since a detailed visual feabjureanaly • 
sis was not required «Ln order to make a Correct response, and since itVas 
hypothesized that r-eflective and impulsive children di^^er priimaxily in their 
tendency to perforin detailed feature analyses, the lyerfo^mance of the refle 
ttv^ and impulsive ^hildren was not expected to differ in this condition. 

Condition IFD (One Feature Difference )* Twenty different stin^uli 
from the Original presentation stimuli wjexe each p«tfed~with anothejciv^stimu- 
lus having the same name, drawn in the same style, but differing fx^m tl)e 
original stimulus in only one minor feature. This condition should be the 
rr\oa^ difficult, since choosing the correct stimulus requires a rather com^ 
plete feature analysis of .the original stimulus during initial presei^tation, 
and since \hc correct choice cannot be made <Jn the basis of the name of the 
stimulus. ^ these stimuli are' not so difficult as to produce chance^ perform 
ance, then J.eflecttve children should make more corifect reCogrfiti^Jxe- 
onses than impulsive subjects in this condition. ' 

^ppndition MFD (Multiple Feature Differences) . Twenty different 
stimaH from the original presentation' stiiiuili were paired with another 
stimulus having the same name but dra\*ix**^ a very different style and dif- 
fering from the original stiniulus in several different details, ^e MFD 
stimuli should be easier to discriminate than the IFD stinaull since there 



a^re^more feature differences between the correct and the incorrect stimu- 
lus. U the^role of verbal labels is^an important one in picture recognition 
memory, tllen MFD should produc^e fewer correct responses than pO since 
the corre^ct choice cannot rnade on the basis of the name o£,the (.sj^mulus. 
Igi the role of verbal labels is minimal, then, since the Wd stimuli differ 



in a large number of \isual features,^ they shotild produce appe* oximaJtoiy 

|4me nvanber of correct recognition responses as the DO stithuli. As in ; 

fgnditlon IFD, reflective subjects "should make more correct rcCQgniUop *i 

responses than impulsive subjects in ^tlji-^ condition. . v - ^■ 
t * ' ' ' Vii^v, ;\ 

Condition DS/PO (Differeilt Standag^/gjfferent Object) , gche rema'in- 

ing 20 stimvtli from the presentation set' were redrawn m a. similar fashicjp 

as the MFD stimuli and were each paiir'ed withe completely new jvpimal or 

object on the test card. This conditicm.was included to see how children's 

recognition memory functioned for stimuli that they had never '►actually seeJx 

before but for which they might have either a global temphite pr name from 

the presentation task. If, as NeissGr ,(1 966), , Rosinski (1970), 'an<} Shepard 

(1967) have argued, ^ recognition memory is primarily a visual «,rocess, thjsn 

performance in this condition should be relatively poor .^pepha^j^s not greater 

than chance Tevejl. A cprrect r^ecognition resjjo'nse can fce'^ade only An the 

basis of the name of the'* stimulus^:(or global template),^ ftot on*lhe basis* of 

specific visual features or#d6tails. Thus, the performance of .reflective an^ 

impulsive subjects was not expected to differ in this cqndition. 

It should be noted that differences m the performance of reflective and 
impulsive children were pr^edicted only in the two conditions in which a cor- 
rect recognition could be rhado solely on the basis ofdifferent visual features 
(IFD and MFD) and ftot in the conditions in which the correct response could 
be made on the basis ol the name of the stimulus, fif, ks Kagan (I9(t6a) has 
argued, a child's tendency, to long or short response liiines (coilcegtual tempo) 
is consistent across a variety of perceptual (\isual). tasks, resfeoi^ latencies 
of reflective, subjects should.,be significantly greater ^an thoA6 of impulsive 
subjects. •/ , I ' \ ; < 



Rcsidts 



The means and standard deviations of the nurnber of correct responses 
made under each of the £our experimental conditions by each*grade leVel and 
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R-I subgroup are presented in. Table 1. Performance in each of the four 
conditions was consistently ranked in the same order for the entire sample 
and Tor both grade levels and R-I subgroups (from best to worst); DO, MFD, 
DS/DO, IFD. This ordering is essentially in line with the predictions and 
is consistent across grade le^el and cognitive style. The mean performance 
of subjects in condition DO (73% correct) did not differ from that in condition 
MFD (69%), nor did performance in DS/DO. (55%o) differ from that in IFD 
(51%). As predicted, however, performance in both DO and MFD was much] 
greater (p < .01) than that in both IFD and EiS/DO. 



Table 1 



Means and Standard Deviations of the Number of Correct Recoanitjon Responses for f [ 
Each Grade Level and R I Subgroup in Each of the Four Expenmemal Conditions 



Experimental Condition 



Group. • 


A' . 


DO-.' )' 


IFD ,r 


MFD ' 


Dfc/DO 


Mean 


s.D.i: 


Mean 


S.D. 


Mean 


S D. ^ Met/ . 


S.D. 


Reflective 


36 


14.94 


^ 

2.22c 


10.06 


• 2.11 


- 14.42 


2.37 




2,27 


Impulsive 


36 


* 14.25' 


2.37 


10.17 


2.25 


13.31 


2.40 


1(192 


2.47 


First (jraders 




















36 


14.00 


2^31 


9.86 


2.62 


13.48 


-2.50 




2,75 






0 












Fifth- Graders 


36 


. 15.19 




10.36 


'1.58 


14.25 


2.33 


^1.11 ' 


1.92 


Totil 


72 . 


• 14.60 . 


^2.31 


10.11 


2.16 


13.86 


2,43 


ni.04 


2.36 



,N6te. Adapted from Kilburg and Siegel, 1973, p. 417. 
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Reflectu^ subjeclb performed better (p ^ .01) than impulsive subjects * 
in condition MFB only. Condition IFD appeared to require a feajture analy- 
sis too detailed for any of the children and^ thus, a "floor" effect was ob- 
tained. Correct recognition in MFD could be made only on the basis of 
visual features, correct recognition in DO could be made on the basis of , 
either visual features 05 the narpe of the stimulus, and correct recognition , 
in DS/DO could be made only on the basis of the name of the stimulus. That 
performance in MFD was equivalent to that in DO and performance in both of' 
these was greater than in DS/DO ^which was hearly at •.hance) provides strong 
inferential evidence that recognition memory is primarily a process of visual 
feature anal^jsis for both reflective and impulsive subjects --the role of 
'\erbal mediation" seems to be minimal. Although fifth graders made mdre 
correct recognition responses in all conditions, this difference was signifi- 
cant only in DO (p, ' . 05)- -the "standard" recognition memory ^k. Thus, 
the capacity to pe^r form visual feature analyses seems not to increase be- 
tween prst and fifth grade. " ^ ^ , • 

Mean latency of correct responses was consistently ordered for the 
entire sample and for each grade lev.el and R-I subgroup (from fastest to ^ 
slowest); DO, MFD, DS/DO, IFD, thus mirroring the ordering for correct 
responses. The easier a given condition (i.e., the more correct responses), 
the shorter the response latency found. The mean latency in DO did not dif- 
fer from that Ln MFD, nor did the latpnjcy in DS/DO 'differ from that in IFD. 
However, the mean la^fencies' in both DO and MFD were shorter (p s -01) 
than those in bpth DS/DO and IFD. The overall mean latency of the impul- 
sive subjects (3.36 seconds) was shorter (p < .01) than that of reflective 
subjects (3.83) and that of the first graders (3.34) ^s shorter (p < .01) 
than that of the fifth graders .(3. "65). • 

* . Discuasion 

Performance ditferences wotp found between reflective and impulsive 
children on a task requiring visual feature analyses and are congruent with 

16 
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the findings of Dr^l^e (1970), Sic-gelman (1969) and Zelniker et al.- (1972). , 
However, il also seems clear that the data argue against the hypothesis that 
the nature of the search process is qualitatively different for reflective and 
irtipulswe subjects. Rather, reflective .subjects seem to engage in a trior e 
thorough feature analysis of the stimuli. That the relative ordering of per- 
formance in the four conditions was similar for both 'reflective and impulsive 
subjects and that tn all conditions the performance of reflective and impul- 
sive subjects was greater (but not significantly so) seem to substantiate this 
reasoning. It would appear that in a task in which the only basi'S for correct 
recognition is that of visual features, reflective subjects tend to perform a 
morefdetailed feature analysis. The conclusions are congruent with Ault et 
al. *s (197^) finding that reflective and impulsive^ subjects used the same 
basic strategy of making comparisons between the standard and one variant 
.(or between two variants), but reflective subjects made a greater proportion 
of these coijiparisons. 

' ' ' • ' 5J ' 

In particular, the results pbtained in condition MFD are interpretable 

within the framework of the SeUridge*Neisser feature testing model of jrecog 

nition. Both reflective and impulsive subjects tended to utilize the pame 

feature analysis process, but "reflective subjects tended to do a mo^e^orough 

job. Although the exg£rimental design used was ^tis'^ficlent to directly' sped 

fy the level in the tajodel at which these performance differences Occur, the 

result? were sufficiently promising to warrant further systematic recogni- 

.tion memory re*search within the framework of the Selfridge-Neisser modeL 
.* - ' , . ^ 

A third implication of this study is that since MFF items cannot be cor 

rectly solved on the basfs of the name of the stimulus, the tendency to per- 
,-^form detailed visual feature analysis is perhaps ^e most significant Com- 
ponent of the cognitive -perceptual basis underlying the dimension of 
reflection-impulsivity/ ' * 
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STUDY 2: SIEGEL, KIRASIC, AND KILBURG (1973) 

The specific purpose of this study was to determine the feasibility of 
extending the paradigm to research with younger children and to determine 
' the extent to which ^ilburg and Siegel's (1973) results were generalizable 
to children at a younger developmental level and from a different socioeco- ^ 
npmic background. *^ * 



ethod 



s 

e 
s 



Twenty-four black children (mean age = 5 years, range = 4-S tQ 5-4) 
attending an experimental inner-city preschool were individually adminis- 
tered the Kansas. Reflectiqn-lmpulsivity Scale for Preschoolers (KRISP). 
The KRISP (Wright, *197l) was used to determine R-I classification becau<Se 
(a) it had be en developed i jiecifically for use with children of preschool age, 
and (b) pilot testing indicated that even the simplest version of^the MFF wa 
too difficulty and frustrating for these children. The KRISP is based on'th 
MFF, but the five easier warmup items and the ten test items require le§ 
difficult discriminations and consist of much grosse^ feature differences 
than do the MFF ItexVis. CHildren whose mean response latency was above 
the median and whose total number of errors was below the median were 
classified as reflective, children whose mean response latency was b'elow 
the median and whose total number of errors was above the median were 
classified ^s impulsive. A total of 11 children were classified as reflective 
(5 girls, 6 boys) anttni) were classified as impulsive (5 girls, 5 boys). The 
cprrelation between KRISP errors and mean KRISP latency (V = -.53, 
p ^ . 01) is of the same magnitude that fbund in the KRISP standardization 
&^ta (Wright, 1971) and in much of the research dpne with the MFF (K^gan, 
1^66a). This Would seem to indicate that the KRISP is an adequate instru- 
ment to assess R-I in preschool children* ^ * 

In a second session held a wettjc'l^ter, these 21 children werejlndi- 

vidually administered the test of recognition memory* The same s^twnuli, 

\ 

• . . •.!"■•. 
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experimental conditions, and procedures were used as in Study 1, with but 
two exceptions. First, the instructions for the presentation task were "to 
look carefully at each of these cards, and go through the deck. " (The addi- 
tional inst|-uction, "as quickly as you can, " was omitted. ) Second, the pre- 
sentation apparatus was not utilized during the recognition. test; instead, 
cards were shown manually to the child and response'*latency was not 
recorded. Five children (three reflectives, two impulsives) showed such 
marked position bias on the test of recognition memory (on the last 40 cards 
these children chose either the left or the right figure on all 40) that their 
data were excluded from further consideration, 

\^ Results 

¥ 

The means and standard deviations of the number of correct responses 
made in each condition by reflective and itnpulsive children are presented in 
Table 2. , Reflective children made more correct responses (56.63) than did ' 
the impulsive children (50.63; p < .05). As Kilburg and Siegel had found (1973), 
there wa.s a highly signUicant effect (p < .001) of experimental conditions. 



int ettect 

- A 



. Table 2 



Means and Standard Deviations of the Number of Correct Recognition Responses 
for Reflective and Impulsive Preschoolers in Each of the Four Expehmenta! Conditions 



Experimental Condition 



Group 


N 


DO 




. 1FD 




MFD - 


DS/DO 




Mean 


S.D. 


Mean 


S.D. 


Mian 


S.D. 


Mian 


S.D. 


Reflective 


8 


15.75 


1.58 


12.13 


,2.90 


13.88 


2.70 


14.88 


1.89 


Impulsive 


8 • 


14.63 


2.26. 


10.25 


2.71 


12.63 


3:^ 


13.13 


1.46 


T<^t«l 


16 


15.19 


1.97, 


11.19 V 


2.88 


13.25 


2.93 


14.00 


1.86 



Nail- Adapted from .Siegel, Kirastc. and KUburfl. 1973, p. 655. 
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As can be seen from Table 2^ performances for both reflectivt- and impul- 
sive children y/evQ ordered (trom best to worst). DO, DS/DO, MFD, IFD. ^ 
Performance in DO (76% correct) and DS/DO (70%) was greater (p < .05) 
than that in IFD (56%), but not greater than in MFD (66%),. As is clear 
from Table 2, reflective cKildr^n made mor« correct responses than did 
impulsive s \p. alj four exp'er imeiital cbnditions. 

To determine whether or not the reflective chi 
performance across all items, the ten easiest and tK 
items within each condition .(determined empif-icalty 
with odder children) were summed over the four conditions 
ance of the reflective children on thiQeasy items (31. 
was not significantly greater than that of the impulsive childr 
or 73%). On the other hand, the performance of the reflective childr 
the difficult items was si^ificantly (p .01) greater (254 25/40 or 63%) th< 
that of the impulsive children (21.25/4^ or 53%). The performance of the 
reflective children on the* difficult items Was significantly greater' than chanc 
Ap < ' 02S), whereas that of the impulsive children was not. 

^ Discussion 




Reflective cJiildren performed bdtter on the test of recognition memory 
than did impulsive children, and this difference in performance was more or 
less constant across all four experimental conditions. These results indi- 
cate that, although both reflective and. impulsive children can utili^se feature 
differences in problem solution, reflective children tend to perform a more 
thorough and detailed ^eatiire analysis of the stimulus array. This reasoning 
is substantiated by the finding tjiat whereas reflective and impulsive children 
did not differ on the easy items within each condition, reflectives recognized 
more of the difficult items (which, at least in conditions 1!FD and MFD, 
required a, more detailed feature analysis). 



\ 
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Fcri<>rnvin<. f \\ ab consisientlv highest in the two condiuons in \shich 
success! ul performance could be achieved by labeling the stimuli during 
original pr^esentation (DO and D$/DO). Thus KilburJ and Siegers (1973) * 
conclusion that picture recognition memory is a pu«rcly visual process is 
not totally accurate. It will be remembered that the children m this study 
were preschoolers enrolled in an inner-city experimentaj preschool. In . 
this program (and in a variety of other preschool programs which,^ inten- 
tionally or not, emphasize "pre-reading" skiUs), considerable emphasis is 
placed on, the child's acquiring a vocabulary. One of the most common J 
teaching strategies m the acquisition of a vocabulary, in^neral and in thi| 
particular setting, employs the poifttin^at and "labeling" of things by both ^ 
the teacher and the child. That is, it is not unreaso^^bleto^ssume that 1^ 
these preschoolers' experience in the classroom pre^ttyiK/ses them to spon- 
taneously label objects, presented to them in a wide variety of situations. 
(It IS not necessary to assume that the label produced mediates performance 
' [FlavelU 1'970]. ) On the other hand, KUburg and Siegel's (1973) fii'St graderS 
(meAn/age = 7 years, Z months) came from school situations in which, by 
the end of first grade, teaching eifnphasis is placed not on labeling concrete 
objects, but rather on relationships, stringing words together to form sen- 
tences, reading per se, and the use of more abstract words. From the 
present data, it appears that verbal labeling (which mlay well facilitate 
feature analysis) was in some measure responsible for successful recogni- 
tion performance in thesy'pHschooler s. However, since performance in 
condition IFD was a bit better than chance and performance in MFD was 
W9II above chance, visual ferature anaj/^is independent of verbal processes 
also contributes significantly to correct i*ecognition performance,^ 

Although it seems intuitively likely that verbal labels shoUld enhance 
recognition performance, it is quite likely that their role is an indirect one: 
A label likely serv^ to increase the probability of a feature analysis (Lynch, 
1972). If It is assumed thaV (a) the capacity to perform visual featijre analy- 
sis is relatively constant across the^prischool-eleinentary years, and 
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(b) preschoolers tend (more than first graders or oldeT childreiit^bsapon- 
taneously label stimuli (pictures) presented to them, then verbally labeling 
the presentation stimuli should differentially facilitate' performance on 
stimuli which can only be recognized on the bUsis of the name of the stimu- 
lus* 

Relative to this point, it is of interest to compare the present results 
to those obtained by Kilburg and SiegeVs (197?) first graders. As can be 
seen from Tables 1 and 2, the preschoolers' performance compares quite 
favprably with that of the first (and fifth) graders. Post hoc analyses indi- 
c-^ted that the performance of these two populations did not differ signifi- 
cantly on conditions DQ, MFD, and IFD* but the performance of preschool- 
ers was significantly greater (p < .001) than that of fir st graders on condi- 
tion DS/DO. Although the absolute level of recognition p:iemory was nbt 
very high in IFD for either population, the preschoolers' perforrpance was 
significantly greater than chancy, whereas that of the first graders was^not. 
There is a temptation to attribute the difference to the change of instruc- 
tions in the present study. The words "as quickly as you can'^ wer^ not 
included in the instructions givfin to the preschoolers. In fact, preschool- 
ers did take longer on the average to go through the initial presentation 
deck than did the first graders. HoweveV, the^difference in ther average 
exposure time per stimulus was only 1,6 seconds (3.60 vs. 2.00). It was 
the authors* observation that most of this 1.6 seconds was due to tlje- pre- 
schoolers taking longer to manipulate the card and put it face dow^ in the 
pile,, If th$ instructional difference had produced a really "powerful effect, " 
then the rather striking superiority of th« preschoolers* performance on ^ 
DS/DO should have been found^in the Wer three conditions . (especially DO). 
Thus, it seems reasonable to aasur?ie that the superior p^formance of the 
preschoolers on DS/DO yas due primarily to their greater tendency to label 
each stimulus on presentation, and that thes^ labels^'i*^^ picture recog- 

nition memory in the condition in which stimuli could be recognized only on 
the basis of the name of the stimulus. 



ERIC 



suriin.arizing the result? of the first two studies, itsKtould be 
pojnicd lAit that prev,ioub recognition memory research wuh chiloj-en has 
fuund thai recognition memory is enhanced when any kind Ta(s^pecitic ori- 
^ entin^ response to the presentation stim\ilus is required by the child. A 
' erbal label or an instruction to point to a d,istinctive feature may well be 

attentional m effect (Lynch, 1972). Thus, a label would serve to increasje 
the probability of ajhorough feature analysis. Since KRISP and MFF items 
cannut be correctly solved on the basis of verbc^l labels (e.g., the standard 
and al) six v.ariants are "teddy bears"), the data from these two studies 
indicate that the tendency to p^^rform detailed visual fea.ture analyses is a 
significant component of the-cognitive-perceptual baJis uiW»tf^ying the 
dimension of reflection -impulsivity. . , ' ' 

STUDY 3: SIEGEL, BABICh/ AND KIR ASIC (1974) 

^ Certain methodological problems in Study 2 (Kilburg & Siegtfl, 1973) 

\ precluded adequate testing of the hypothesis (derived from the Selfridge- 
'Neisser model) that reflective children perform a more detailed and thor- 
ough feature analysis than do impulsive children. Due to ambiguous instruC- 
tuns during the initial presentation of the later -to-be- recognized stimuli, 
performance on items in which the correct and incorrect test stimuli d^ 
fered in only one visua:l feature was- not significantly better than chance. 
More importantly, in the one condition in which a significant R-I difference 
was f<ound. the number of "feature differences between the correct and incor- 
rect test stimuli was large (tl^ree to as many as seven or eight) and varied 
unsystematicaUy. , ' * 

Systematic manipulation of the nurtiber of" feature differences between 
correct and incorrect test stimuli should jl^^ovide a mo^e rigorous test of , 
tTie hypothesis. Reflective children should do better than impulsive children 
only when there are relatively few feature differences between correct and 
incorrect test stimuli. Moreover, since one criterion in deciding whether 
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an individual is reflect'ue ur impulsi\e is responbe latency, an^ince the 
Selfriyge-Neisser model can account for m^st of the'choice reaction tirrte 
data with adults (Smith. ,1968). it was predicted that the expected R-I dif- 
ferences in correct respbnses would also be-found in thei.r response laten- 
cies. ' A 
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Ninety-four white, middle-clas^, fifih-^rade boys were individ^oaSly 
administered the MFF; 32 were classified as reflective and 31 a's impu}- 
sive. a second session held approximktfelyr two weeks l.ater, these chil- 
dren were individually administered the/test of recognition memory. The 
initial |>resentation deok cqnsisted of ^^^x 5.- inch (7.62 x 12.7 cm) lami- 



a black line drs^wing of a common, 
o look carefully at each of the 



nated white cards, on-eath of which was 

object^o^ animal. Each subject was told 

card^.and to go through the, deck. . 

• #<?___♦*' _ / ____ 

Stimuli for the recognition test>ere 96 5- x 3Hnch 412. 7 x 20. 32 cm) 

laminated white car.ds, on each of which 

apparatus described in Study 1 was used 



vere.two black .line drawing^. The 
o present the cards and measure 



response latency. Each subject was shov n all 96 test cards, one at a time. 
For each test card, the experimenter recbrded whether the res{)ons^ was 
cprrect or incorrect and the latfcn<iy of ths t response. *A11 subjects saw the 
Vp test atimuli \n the same, completely rajidomized> order. 

The recognition test deck consisted of 96 cards, 24 for each of four 
experinn^^tal cdhdjtion*. Examples of presentation and recognition test 
items for each ^f the four experimental conditions are presented in Figure 2 

* Condition DO (Different ObTect) . Twcnty-£our stimuli were Randomly ' 
* chosen from the 96 presentation stimuli and each was paired with a "com- 
pletely different object or animal on the /est card. Since the correct and 

incorrect teat stimuli h^d different namis and also diffeijed in an indejti- 
^ . . , , / ^ 

nilely large rtumter of visual features, .this condition shoxild produce a 

•Page 25 .(Fig- 2) rdmoved due to /bpyright restrictions. " ' 

Figure 2. Examples of present/tlon stimuli and- 
, recogi;ltlon test'iteras. ' (From ^'Visual Recognition 

^2 ^ Impulsive Children" by A. \f. Siegel 

D-u^^u, & K. C. Kir aslc, Memory and Cognition, 1974, 2, 379- 

'ERsLO^t By The Psychonomfc Society, Inc. • 
HSpSired. Sy permissions) 27 



very high level of correct rvcOiinition performance. S.n<.i' :t \\ab hypothe- 
sized that refleciufe and impulsue subjects differ, primarily in their ten- e 
dency to perform detailed feature analyses, and since a detailed visual 
feature analysis was not. required Jo make a correct response*to these 
stimuli, no performance differences between reflective and impulsive sub- 
jects were expected in this condition. Additionally, Kilburg and Siegel 

(1973) had found no R-I differences in an identical condition. 

\ * ... 

Condition IFD (One reature Difference) . Twenty-four different pre - 

sentation stimuli were each paired with another stimQus hkving the same 

name, but differing froiw the original stimuli in one visual detail or feature. 

Condition 2 FD (Two Feature Diiferencesl . Twenty-four different pre- 
sentation stimuli* W6re each paired with another stimulus having the same 
name, but differing from the original stimuli in two visual details. (It ^ 
should be obvious- from Figure 2*that we do not hav^ an "objective" feature- 
counting system. It could be argued that in attempting to vary only the 
front 0| the *led in condition IFD, we objeptively varied several discrete 
fe^|res. It could be argued that in attempting to vary only the whiskers 
and the cur.ve of the cat*s tail in condition 2FD, we objectively varied place- 
ment 6f tip of tail relative ^to the cat*s back, curvature of the tail) and six 
whiskers. Finally, it could be argued th^t In attem{6ing to vary the four 
features of number of propellers, shape of wing. Orientation, and'.nose of 
plan^, we in fact varied^an almost^infinite number of feature diff'erences. 
Thus, the feature --counting system was dubjectiye and represents, at be^t, 
^an attempt to systematize feature differences along an ordinal scale.) 

These«t?yo condiTions (IFD and 2FD) should be .the most difficulf since 
choosing the correct stimulus requires a rather complete visual feature 
analysis of the original stimulus during initial^ presentation. Performance 
in condition IFD should be poorer than that in 2FD, and -performance in both • 
should be poorer than in DO. Howev6r, in both conditions IFD and 2FD, re- 
flective subjects should make more corrept res{>onses than impulsive subjects. 
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Condttton 4F6 (Four Feature Diffcrenc<:i> > Th< rcr.ainin^ 2t pri - 
sentation stimuli were each pa^ed With anotht.r vtiriiulus havin^ tne san.t 
.name., but differing (torn the original stimulus in four %isual detail or 
y features, Kilburg and Sie^^el (1973iTound tlial reflective bubject* made 
, riiore correct responses than impuls.ive subjects in a similar condition, 

bui a, large and variable number of 1-ealures had distinguished the correct 
fron. the incorrect test stimuli. Thus, it was not clear that the R^-I dif- 
feren^^e would be significant when the number of feature differences was 
large '(i.e. , four) and constant. Performance in this condition should be 
- better than that In IFD and 2FD. If recognition memory is determined by 
a process of visual feature analysis (independent of verbal labeling), then 
performance in condition 4FD should be equivalent to that in DO,- 

In short, reflective and impulsive subjects were predicted to differ 
in conditions 'where detailed visual feature analyses were required for cor- 
^ rel* recognition but not in conditions where a more global feature analysis 
wovUd. suffice (i. e^^ DO and probably 4rD). Generally, it w5ls expected 
that the greater the number of feature differences between correct and incor- 
rect test stimuli, the better would be the recognition memory performance, 

/ It was also expected that mean correct response latency would be 
r/latcd to the number of correct responseS.^^Specifically , latencies should 
be longest in condition IFD, next longest in 2FD, and shorter in both DO . 

s 

and 4FD, As Was expected for the correct response dat£i, an interaction 
of R I and condition was*^expected for the correct response latency data*. 

R-esults - 

Correct responses . The means and standard deviations of the fium- 
\ ' i« ♦ . ' 

ber of correct responses made in each of the four experimental conditions 
by reflective and impulsive subjects are presented in Table 3. Reflechve 
sutjects made more (p <• ,01) total correct responses (81,83) than did im- 
pulsive subjects (77,24), Conditions differed significantly among each 
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Other (r .001). As predicted, performance xn condition DO (22. Q5^ did 
not differ from that in 4rD (22*22), and performance in both DO and 4FD 
was greater (p,< .05) than that in both 2FD (17.97) and IFD (17,30)* 



) . * Table 3 



Means and Standard Deviations for Reflective and Irrtpglsive Subjects ' ^ 
Number of Correct Responses and Latencies for 'Each Expenmental Condition 



( 1 ' --DO 



Experimental Conditio^ '.^T^ ^ > { /'^•^ 
IFD ^r^j 2FD \ ' 4Fb 



Group Mean S.D. Mean SD Mean SD "Mean SD 

: . ' T^n * 



Correct Resoent^ <^ 

^ Reflectivcs 22.5& ,1.57 18 28 1.94 18.24 2 17 22.72* ' 1.19 



IN 



Impulsim'^ 21.52 2.41 16.31 , 2.30 f 17.69 2 25 21 27. 1 75 

IN ' 29) , . ' 

AH Subjccu 22.05 2.09 17.30 2.33 r \7,97* 2.21 22 22 1 57 

• tAT - .58) . '\ ' ... 



Latencies 



Reflects ' .2.46 1.14 3.15 1.34 274 .96 2 26 ) 79 

(AT « 29) ' • • 

(mpulswes - 2.18 .66 2.71 .83 2.32 .65 2.16 67 



tiV - 29). 



All Subject* 2.32 .93 2.93 1.13 2.5^^, .84 2.2J • .73 



lA^ - 58) 



n 



N6u. Abipted from Sieged Babich. .and Kirajlc, 1974. p. 382. ■ y . 

Contrary to prediction, performance in 2FD (7^^^ ^orrect) was not signifi- 
cantly greater than that in lFI)/(73%), but'the differenc*! was in the predicted 
dircLCtion. TJiat perfor.mance laJDO (93%) and .4FD (9^%) was equival^i and* 
that a correct response In 4FD could not be made on the basis of the nartie of 
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tht stimulus, k-.^.. both corr<»ct and incorret.' u -Mir.ul ar« « rplan^- * 
provides strong inferential evidence that visual recognition memory i& 
determined b> a process of visual feature analysis, and that verbal labeli> 
ha\e little or'no direct effect on visual recognition performance. 

The pfedicted'mteraction of R-Iand condition was only marginally- 
significant (r ,08). Reflective subjects made moi?e correct responses 
only* in condition IFE) (p ^ .05). This finding was crucial to, but. only par-: 
tially confirmed,^ the hypothesis (reflective and impulsive subjects did not c 
differ in IJFD). As predicted, reflective and impulsive subjects did not dif- 
fer ia condition DO. - . ' a 
» • • . 'i^- 

The differential performance of reflective and- impulsive subjects in 

conditions in which correct dJkd incorrect test stimuli were distinguished 

only by visual features was ptedicted from the^Selfrxdge-Neisser feature- 

testin^model. So, an additional repeated measures analysis was performed * 

s. 

on the number of correct responses by each subject in the three "Ft)' condi- 
tions (IFD, 2FD, 4FD). Reflectivfe*subjects made significantly^more (p < ,01) 
correct responses in these'three Conditions (59.24) than did impulsive sub-' 
jects (55. 72K The conditions effect was, highly significant (p < '.001): Per- 
formance in conditions IFD and 2FD\vas ^equivalent and significantly poorer 
than in 4FD. Most importantly, the interitction of R-I and condition was 
significant (p < .*03). For reflective subjects, performance in IFD ancl 2FD 
was equj^^ent and poorer than in 4FJ), for Impulsive subjects, performance 

^in IFD was poorer than in 2FD, and that in 2FP w&s poorer than in 4FD, 

t 

Correct response iMencies . The m'bans and standard deviations of the 
latencies of correct responses of ceflectivp and impulsive subjects in each 
of .the four experimental conditions are also preseiUed in Table 3.' The mean 
latency in condition ITD (2. J3 se^ponds) was significantly longer (p < .01) 
than that In ^PD (2. 53). Mean latencies in fFD and 2FD were significantly 
longer (p ^ . 01) than those in.4FD (2, ll) and DO (2. 32), those in 4FD and DO 
♦ did not differ "significantly (p > . 10). 

Siegel., J.H. Bablcic, S K.c;Jcirakc, Memory and' ■ V 



# For refUctive .subjecVs, the mean latencies in all three conditions were 
\^jgnifican£ly differ en tUrom each other. $^or impulsive subjects, latency, 
in IFlTwas longer cthanVh at in 2FD and 4FD, but latency in 2FD was mot 
significantly longer than in 4FD. * " . * *♦ 

* , Discussion 

In general, the results of the present study are congruent wilh earlier 
research (e.g.. Drake, 1970; Kilburg h Siegel, 1973; Odom et ah, 1971; 
Zelniker et al. , 1972) in that performance differences between reflective 
and impulsive chjildren \\ere found on a task requiring visual feature analyses 

Although the performance of reflective subjects was superior to that of 
impulsive subjects in all conditions, this difference wak sigi^ificant only in 
condiUon IFD* This finding supports- the hypothesis that performance dif- 
ferences between reflective anfi impulsive children ase greatest when a very 
detailedieature analysis is Jtjequired^ Moreover, since- each of the JvlF-T 
variants differ from the standard in only one visual feature, the finding of a 
R I performance diffe*,ence only in condition IFD takes on added significance. 
That i^, from these data it can be argued that underlying basis for the K-I 
dimension is quantitative rather than qualitative? reflectxve.-impuls'ive per- 
formance differences reflect a difference in the extent to which subjects 
perform a detailed visual analysis of the stimulus array, rathe^ than re-* 
fleeting abroad cognitive disposition. R-eflective- impulsive differences 

can be spcfcified, to a large extent,, by a feature-analytic model of patte^rn 

"* • . J 

recognition. 

That performance in conditions 4FD and DO was equivalent further 
confirms our hypothesis. Although a stimulus could be correctly recog- 
nizcd (possibly) on the basis of the name of the stimulus in DO^ a correct 
response in 4Fp could not since both correct and incorrect stimuli had the 
same names. Thus,? again, strong inferential evidence is provided th 
correct recognition in both conditions is primarily depqnden^ on visual 
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processes and •s relatisely ^dependent of \ erbal' p'roct'sscs. That the pat- 
tern of correct response latencies par alleled that correct responses fur- 
ther supports this contention,. 

Indeed, the response latency from the 'FD conditionb proMdcs the 
strongest confirmation of the applicability uf the^eUridge-Neisser model to 
R-I performance differences and recognition'memory. Correct response 
latency was inversely related to the nun^ber of feature differences between 
correct and incorrect test stimuli (Figure 3). Th^ greater the number'of 
feature differ ences*between the correct and incorrect test stimuli, the 
shorter the latency of correct responses* When there was only one feature, 
difference between the correct and incorrect test stimuli, a very detailed 
feature analysis had to be performed during initial presentation, and a lafg 
number of featu\je tests had to be made during t^e test itself in order to 
make a correct response,* the more (and fine-grained) tests that had to be 
performed, the longer the corresponding latency should be. That response 
latency in DO and 4Fb was equivalent is congruent with the Selfridge- 
Neisser model because the model allows feature tests at the same leyel 
(i.e., of dStail) to be carried out simulianeously. Our data indicate that 
this IS the case when there are a large number of feature differences. As 
- can*be seen from Figure* 3, the time taken for several feature tests to be' 
performed quicl{;ly reaches an Asymptote at about four feature^. 

STUDY 4; KIRASIC AND SIE6EL (in press) • 

In both. Studies 1 and 3, subjects were allowe^ to go through the pre- 
sentation deck at^their own pace. Reflective subjects took longer to do this* 
than did, impulsive subjects. Although this difference was minimal (a mean 
difference of about .25 seconds/card),^ the fiossibility remains that reflectiv 
subjects did better than impulsive^subjects because^ they were exposed to 
each' stimulus for ajonger period of time, thus permitting either more or^ 
more detailed ^ture tests to be performed. A test of this hypothesis re- 
quires as>tftematic manipulation of exposure time. 
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^* Study 4 represents an Attempt to investigate the effect of exposure 
time on the recognition memory performance of adults who have been identi- 
fie4 as reflectue and impulsive. Rather than selecting two arbitrary expo- 
sure times* separate groups of rjeflective and impulsive subjects were tested 
first. The average time t^ken to go through the presentation stimuli**was 
divided "by the number of items ?or the reflective and impulsive subjects, 
respectively, and this determined the exposute times for a second group of 
reflective and impulsive subjects. The second group of reflective subjects 
were then shown the presentation stimuli for the same amount of time as the 
first group of impulsive subjects, similarly, the second group of impulsive 
subjects ^ere shown the presentation stimuli for the same amount of time 
as the first group of reflective s. If performance in the various conditions 
is not markedly affected by a large difference in initial exposure time, this 
will provide additional evidence that R-I differences Occur at Level 2 (feature 
testing) of.^ie Selfridge-Neisser feature testing model rather than at Level 1 
(gi-oss stimulus sampling). , ^ _ 

As had been found before in Studies 1 and 3, the overall performance 
of reflective subjects was predicted to be superior to that of impulsive sub- 
jects. . Most importaritly, an interaction was .predicted between R^-I and the 
four experimental conditions (DO, IFD, 2FD, and 4FD): Reflective and 
impulsive subjects should differ only in conditions in which detailed visual 
feature analyses are required (cbndftions IFD and 2FD), but not in condi- 
tions where a^more global feature analysis would suffice to produce a cor- 
rect response (conditions 4FD and DO)* Generally, the more detailed a fca- 

r 

tur^ analysis required (i.e. , .the fewer features distinguishing the correct 
^nd Incorrect stimuji), the greater should be the advantage of the reflective 
subjects. The difference should be greatest in IFD, next greatest in ZFD, 
and least in 4FD and DD. • 

On theijasis ot thc Selfridge-Neisser feature testing model, it was gen- 
erally expected that thc\gr eater the numb^r<#of feature differences between 



correct and incorrect test stimuli, the_better would be performance. As 
had been found by Siegel et al. , (1974), it wal. expected that performance 
in conditions 4F.D and DO would be equivaleiil and superior to that ii5 IFD., 
and 2FD. Latencies for^correct responses ahojild be long^t in condition ^ 
IFD, next longest in'ZFD, and shorter in boai DO and 4FD. (The latter 
two should not, differ. ) £^ 
• " 

^Method 



Sixty five college students, 36 females and 29 males (mean chrono- 
logical age - 20 years), participated in the research on a volunteer basis. 
The MFF (8-variant version) Was individually administered to ^11 65 sub- 
jecti during a first session; 22 were classified'as reflective and 22 as impul- 
sive. Subjects whose scores fell at either median were excluded. 

In'a second session held approximately one week later, 11 reflective 
and 11 impulsive subjects were randomly'selected (approximately equal 
number of males and females in each group) and administered the recogni- 
tion^pnemory task. Stimuli,_app.axafoLSj^ocedures, and experimental con- 
ditions were identical to'those of Study.3. Each subject was allowed to go 
through the entire pre'sentation deck at his or her own pace., Ihe total 
amount of time the subject took to go through the deck (i. e, , to look at all , 
<J6 stimuli) was recorded. The mean time taken to go through the presenta- 
tion deck was computed separately for the 11 reflective (77t>. seconds) and 11 
impulsive (377 seconds) subjects. Dividing these means by 96 yielded the 
average time that each card was looked at; 7. 98 seconds/card for reflective 
subjects; 3,. ^93 seconds /card for impulsive subjects. These mean values 
were then used as the exposure times for the presentation of each of the 96 
stimuli to the remaining 22, subjects. 

The remaining 11 reflective and 11 impulsive subjects were, then indi- 
vidually administered the recognition mefnory task. ^The procedures used 
were identical to those used for the fir.Qt grnnp with one important exception; 
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oli^stilTiulus/iowr second.* anc Jl impulsr.t subu'Ctb v%(-re »ho\vn iht 
stimali at a rate of one strmulus. /einh^ seconds. A silent Paquet metro*, 
nomt- was us6d to time stimulus presentation. 

' . Results 

A 2 (R-I) X ^ (Exposure Time^x 11 (Subjects/cell) x 4- (.Conditions) 
xepeated measures analysi^s of variance was performed on the number 
of correct responses in eacli condition for each subject. As predicted, 
the main effect of R-I was highly significant, f (1, 40) - 60.88, p < . 0001: 
Reflective subjects made significantly more total correct responses 
(91. 32/96 or 95%) than did impulsive subjects (83. .77/96 or 87%). The 
main effect of exposure ^ime Was^not significant, ^ ^ I, the R-I x Expo- 

sure Time interaction was highly significant, F (1, 40) = 16.34^ p < .0001. 

<f 

However, sinte this in^eratjtion represents pooled performance over four 
experimental conditions, and since we were intisresteci in R-I differences 
in the individual conditions, the R-I x Exposure Time Interaction on over- 
all performance is of little theoretical interest. 

The main effect of condition was, as expected, highly significant 
F (3, 120) - 49. 16, p < .0001. Scheffe "(. 01 ) confidence intervals {USt = 
l.*98,' Cy - 1.03) indicated that, as predicted, performance in conditions 
DO and 4FD (96% and 97%,. respectively) Was equivalent. Performance 
in both DO and 4Fnwas significantly better than in either condition IFIJ 
or 2FD (both 86%). That performance in DO and 4FD vtas equivalent and ' 
that a correct response in 4FD could not be made on the basis of th^^ najpe- 
of the stimulus (e.g. , bo^i correct and incorrect test stimuli were air- 
planes) pr6vides, once^ again, strong inf6rential evidence^ that visual ^ 
recognLtioft memory .is determined by a process of visual feature analysis, 
and that verbal labels hive little or no direct effect on visual recognition 
performance. 
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FinallAas predicted, the R - 1 x. Condition interaction wa& hii;hly sig^ 
nificant. F (3,^i^<JT= o^D^. . . .OK The means and standard deviationb of 
the number of coijrect r^ponses made in each of fcl;ie four experimental con- 
ditions by reflective and imp\!ilsi\ e<rfiij£jer;:s are presei^ted in TAbli>'4, ^ 
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Means and Standard .Deviations of the Number of Correct (Responses for ^ 
Reflective and Impulsive Subjects in Each of the Experimental Condttioris 
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Scheffe {. 01) confidence intervals (MSE = l.,98, CV = 1.44) indicated that 
the pattern of results were siipilar for reflective ^nd impulsive subjects. 
Performance pn condition DO was equivalent to that on 4FD, and perform- 
ance on both was significAnHy greater than that on IFD and 2FD, ^^erform- 
ance on the latter two conditions did not differ significantly for either reflec- 
tive, or impulsive- subjects. Comparisons between reflective and impulsive 
subjects on the same <;.onditions, however, revealed the source of the inter- 
acljion. The performance of reflective subjects ^as significantly greater ' ^ 
than that of impulsive bubjccis only in conditions IFD and 2Fd*- the conditions 



reqair,ing the must detailed visual feature analyses in order to make a cor- 
rccr rcsponbtr As predicted, for condition^t in which only visual features 
land nut the name) differenlidied correct and incorrect test stimuli (IFD, 
2Fr. 4f'D)r the superiority uf "^e reflective subjects increased as the num- 
ber* uf differentiating visual details increas^|l^ Whereas th^ difference be- 
tween i:eflecti\e and impulsive performance was only , 77 correct responses 
in condition 4FD (a difference of 3%), the advantWe increased to 2.45 cor- 
rect responses in 2FD (10%) and increased even further to 3.04 correct 
responses in condition IFD (13%). The R-I x Ex^sure Time x Condition 
interaction was not significant, f <1, indicating that initisi^exposure time 
had no effect on the .pattern of condition diff^erences between r>^(le^tive and 
impulsive subjects. • ' ~ ' 

Fach subject's mean 'latency for each of the four experimental condi- 
tions was computed on the basis of correct responses only. A 2 (R-I) x 2 > 
(Exposure Time) x 11 (Subjects /cell) x 4 (Conditions) repeated measures 
analysis of variance was performed on these data* Only the main effect of_ 
condition was significant, F (3, 120) = 59. 5,9, p < *0001. Scheffe {. 01) con- 
fidence intervals (MSE ^ . 200, CV = .32) indicated that the mean latency in 
condition IFb (3.01 seconds) was significantly longer than that in 2FD (2.43)* 
Mean latencies in both IFD and 2FD were sig^nificantly longer than those in 
.4FD (I. 89) and DO (1* 94). Latencies in 4FD and DO were equivalent. Nei- 
ther the main effect of R-I, nor exposure time, nor any interactions which 
included'' these variables were Significant, all F^s < \. 

Discussion 



These results are congrj^ent with earlifer research with thildt*en (e*g*^ 
Drake, 1970; Kilburg h Slegel, 1973;* Odom et ah, 1971; Siedel et al. , 
1974. ?:elniker et al. , 1972): Performance differences betwefen reflective 
and impulsive subjects were found on a tasJk req(uringS4"»*i4l feature analy- 
ses* Mthough the perfx>rmance of reflective subje<^s was superior, to that 
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of impulsive subjects in SiU conditions, the difference was significant ojily- 
in (Conditions IFD and 2FD— the conditions requiring the most detailed fea- 
ture analyses. Since each of the MFF. variants differs from the standard 
in only one visual feature, and since this instrument is used as the primary 
index for R-I classification, these data imply that the underlying basis«for 
the dimension of reflectlon-impulsivity is a process of visual feature analy- 
sis rather than a broad cognitive disppsition. Additionally, the finding of 
the predicted increase in the advantage of reflective subjects as the feature 
* analysis required gets more fine-grained indicates that R-I performance 
^^differences can be specified within a feature-analytic model of pattern 
recognition. 

The response latency data also provide confirmation of the applicability 
o^ the Selfridge-Ne^sser model to R-I performance differences in recogni- 
tion memory. ' Correct response latency was inversely related to the num- 
bed of feature differences between correct and incorrect, test stimuli; When 
tiiere was only one feature difference between the correct and incorrect test 
stir^uli. a very detailed feature analysis had to be performed during initial 
presentation and a large number of feature tests had to be made during the 
test itself in order to make a correct response^ Oui»*^ata indicate that the ' 
^time taken to correctly identify a stimulus asymptotes^at about four feature ' 
differences (although these differences are nOt objectively defined), since 
the latency in DO (in which correct and incorrect stimuli diffej^ed in an 
infinite number of visual features) and 4FD were equivalent. 

That both C9rr,ect responses and latencies in 4FD and DO were equiva- 
lenf confirms our previous resear<Hi which indicates that »t)r rect*recogni- 
tion in bath conditions is primarily dependent on^isual processes and is 
relatively independent. of verbal processes (at least for subjects in the age 
jrange^sted). Although a correct recognition could perhaps .lie made on 
[the basis of the name of the stimulus in DO, a correct response in 4FD 
could not since both correct and incorrect test stimuli had the same name. 
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Finally, the efficiency of visual recognition memory sl^^ld be noted* 
Given no special instructions, the impulsive subjq^ts correctly recognized 
7^% (19. 05/24) of the stimuli' even when the correct and incorrect test 
stimuli differed in only one distinctive features Performance under normal 
or "standard" recognition memory condition (condition DO) for all subjects 
was 96% (23. 05), a figure in line, with results fronv studies which have used 
as many as 600 (Shepard, 1967) or even 2500 highly differentiated pictorial 
^ stimuli (Standing, Conezio, L Haber, 1970). This level of performance is 
all the more remarkable, in tHat the stimuli were black and white line draw-r 
ings, ^ereas the stimuli used by Shepard (1967) and Standing et al. (1970) 
were cojored, pictures of real objects and scenes. That. the process of 
recognition inemory at exposure ti^nes of four and ^ight seconds is visual, 
arid not verbal, can be inferred from tho. equally high performance Off the 
sample as a whole in condition 4FD (97%). 

In summary, the results from this experiment indicate that (a) reflec- 
tive and impul&iva adults differ in their propensity to engage. in a detailed 
feature analysis of visual stimuli, (b) visual feature* analysis seems to be a 
most significant component in the underlying basis of the dimension of R-I,j 
(c) R -I performance differences <can be conceptualized within the Selfridge- 
Neisser feature testing model of pattern recognition as ^occurring at Level Z ^ 
(feature testing) father than^at Leve.l 1 (grt>ss stimulus sampling), and (d) 
Jevel of recognition, performance, is strongly influenced by the number of 
visual feature differences between correctland incorrect j-tems. 

COMPARISON OF TIJE RESULTS' FROM THE FOUR STUDIES 

To assess thk effect of differential instructions on recognition memory 
performance, it i? of interest to compare the performance of the fifth grad- 
ers in Study 1 to t|;iat of the fifth graders in Study 3* The test stimuli in 
conditions DO an^ l^D were identical. The instructions given to the sub- 
jects were .slightly different, however. Kilburg and Siegel's (1973, Study I) 
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instructions in the presentatiojj^task were ' look carefully at'^each of the 
cards and go through the deck as quickly as y^u can. ' The instructions in 
Study ^ were "look carefully at each of the d^rds and go through the deck. *' 
The difference in performance of the two samples. of fifth graders was 
Strikingly .differ.ent. As c5h:be seen in Table 1, fifth ^iraders tested, under 
the "carefully 'and quicklyV instructions- cor fectly recognized *atil^76% 
(15.'l9/20) of th^-pO stimu li >and 51% (10. 36/20) 6f the IFO stimuli. As 
can'bC'seen in Tabl^^, fifth graders tested under the ^'carefully*' instruc- 
tion s*Jre cognized 93% (22.05/14) ojjhe DO stinnuli, and^:r3% (17.307^) of 
the IFD stiAiuii. Thus, it is clear that absolute level of recognition mqfn- 
ory for pictures can be influenced by task instruction as well as by varia- 
tions in the flkture of the relationship between correct and "decoy" stimuli. 

To assess the extent to Which recognition memory fot line drawings 
changes with development, it is of interest to compare the performance of 
preschooSS^, (Study 2), fifth graders (Stfidy 3\, and adults (Study 4) in com- 
_para^le^ condition s._ Condition sJDO and IFD^ were cOnstcint, across the three 
studies, and condition MFD. in SfUdy ^ was essentially equivalent to condi- 
tion 4Fp in Studies 3 and 4.'. All three samples A^ere tested under idepjtical 
instruction.". * . to go carefully., . , The relative performance of Sub- 
jects at the>6e three age levels is presented in Table 5. For purposes of 
statistical comparison, the mean number of correct responses possible in 
each condition (out of 20) and thfe standard deviations were adjusted upward 
proportionally to give an expected numbejr oi.correct responses (out of 24 
poisibleit-^the number possible in Studies 3 and 4). 

*F4fth grader^ made significantly more correct responses than did 
preschoolers. ^ (72) .^4.23,^ p 001, in all three conditions. The dif- 
ference wars greatest in condition 4(M)FD (27%), but also substantial, in 
DO and IFD (both 16%), .^Duc to the extremely low variatxce assoqiatfed 
with the means of the fifth graders and'adults, the adults made significantly 
more correct responses tRan fifth graders in all three conditions* * The 
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difference was greatest in condition IFD (14%), t (100) = 8,6l, p ^.001, 
but was also highly significant in DO, t (100) = 3. 02, p ^ • 005,^ .and in 4FI>', 
t (lOO) - 4,62, p ^»001, even though the'^erceivtage advantage^yras very 
small (4%). Thus, it appears 'that the t/ndfency or caj>acify^to ptjrform 
detailed feature analyses of visual sISiauli does increase over developrrient^ ^ 
However, an increase of only in almost^aAy performance measure 
between the ages of five arnd ten years (or between ten years and adulthood) 
is hardV an impres$ive .one* Many "abilities", such as conservation, dou- 
\>le classification, understanding of passive tenses, Snd so on, undergo a ^ 
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g.rowtK from 0% to 100% in the same period of time. That is, ont cannot 
argue that a l6Tf performance increment in recognition memory perform- 
ance indicates any significant qualitative or structural cognitive changes 
between fivje and ten years (much le§s that a 14% performance increment 
indicates any significant qualitative* jcognitive changes betwe;en ten years 
and adulthood). It is of interest to note, however, that whereas the pre- 
schoolers performed nearly at chance on the IFD stimuli (56%), the per- 
formance of adults was 30% better! Clearly a difference of this magnitude 
does indicate a marlJed development in the capacity or tendency to perform 
detailed visual feature analyses between the preschool years and adulthood.. 

General Summary azid Conclusions * " • 

The results from'the experiments discussed indicate several impor- 
tant positive and intriguing tentative conclusions about the underlying per- 
ceptual-cognitive basis of the dimension of reflection- impulsivity and the 
process of recog^nition memor y* 

' i 

1.. Reflective and impulsive children do differ in the extent to which 
they engage in a detailed vis^lal feature analysis of stimulus arrays. As the 
discrimination between the correct and*incor rect test stunuli becomes more 
difficult "(i. e. , as th^ number of visual features distinguishing tl>e stimuli 
becomes smaller), the reflec*tive childr.en perjform progressively better 
than impulsive children becacfsp they have performed a more detailed fea- 
ture analysis pj? the presentatipn stimuli. 

The Selfridge»Neisser model seems to be an appropriate framework . 

for the conceptualization 'of R-I performance differences." Data from^the 

* • * 
first three studies indicated that the R^I differences occurred at, i^vel 2 

of the mode} (feature testing) rather than at Level 1 (gross stimulus sam- 

pling). The finding in Study 4, that exposure time had no effect on recOg- 

nition memory performance, argues strongly for this position. Since there 

were no resultant performance differences as a result of whether the 
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stimuli \^ere initially presented for four or eight seco'nds, it is unlikely « 
that the .25-se<fond differences in exposure time for each item (Study 3) 
would have had an effect either. 

* KRISP and MFF items constitute the primary index of R^I classifi- 

cation. In thesQ items, each Variant differs from the standard in only one 
small visual filature. Since KRISP and MFF items cannot be correctly 
solved on the basis of verbal labels, the extent to which detailed visual fea- 

» ture analyses are performed seems to be the most significant component 

in the underlying basis of the dimension of reflection-impulsivity. 

« 

2, The studies provide strong inferential evidence that picture recog- 
nition memoiry ys primarily a process of visual feature analysis. Verbal 

labels, however, can enhance perfdrmance on items in which a correct 

/ ^ . - 

response chn only be made on the basis of the name of the stimulus. It ijs 

^ ' • ■ - ' 

highly likely that the role of verbal, lAbels in recognition memory is an.in- 

direct ohe in that the act of verbal labeling is one of a number of specific 

orienting_re.sponses that serve to incrgasje the probability or amount^oL .^.^ 

selective attention, and thus to increase the probability of a thorough fear 

ture analysis, . ^ * 

Our/results .clearly demonstrate the power of the visuo-spatial knowl- 
edge rfy^^em in children and adults (see Siegel k White, in press). Findings 
from several of the studies .indicate that recognition memory for pictures 
is predominantly a visual process of remarkable robustness. Recognitioyi 
ixiemory performance , was generally very high, even under impoverished 
stftnulus conditions (i.e. , line drawings of stimuli as opposed to full- 
blooded pictures) and undej: test conditions in which the cor?ect and incor- 
rect test stimuli were only barely discriminable. ^ / * 

3. The overall level of recognition memory performance seems to be 
suifceptible to differential instructions. In the studies discussed, instruc- 
tions to look at the presentation stimuli carefully, wilhcunt emphasis on speed 
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signif ic<iml> facilitated recognition memory performan^t. With instruc- 

• 4 

Hons hel4 constant, recognition r^erhory^ for ^icture^ (specifically, black 

* • y ^ 

and white line drawings) appears to increase over the elementary school 
years. The most marked indication of, thi3 appears when the ^correct and 
incorrect test stimuli differ in only one distinguishing feature. Ig. order to 
make a correct response, the subject must have performed a dej,ailed fea-^ 
ture analysis of the presentation stimuli. Our^ findings corroborate botli 
Kagan et al.*s (19t4) findings that MFF performance/ especially accuracy, 
increases with age, and findings of other researchers (e.g.. Brown, 1973) 
that there is relativelv/Uttle developmental change when the co'rrect and 
incorrect .test stin^tui are different items (i.e. , require only a global fea- 
ture analysis). 

4. Reflection- Unpul^ivity aside,. b5rt(j[jthe Self ridge '^Nei&^er feature 

testing model of pattern recognition and the jyesent ejcperi^?ntal paradigm 

are promj^ing vehicles for future reseac<fir aimed at understanding the 

process of recognitiGt^' jnemor/. ^ Tfie exp^^unental paradigm can be readily 

modified to include the presentation of a variety of mor« complex ^nd ^'eco* 

logic^tlly valid static and dynamic stimuli without j:equirin>^ a specific level 
. f 

. of motor coordination or verbal sophistication in the Subjects, 

Despite (he positive findings generated by the research, our. results 
do suggest ,several«caveat* regarding the dimension of reflection-impulsivity* 
and Us theoretical and practical utility as a conceptual tool for unde r stand - 
^g^individual difference? in performance on perceptual- cognitive t^sks: 

1. The labels reflective and impulsive . are ambiguous and often im- 
bued. with surplus meanings. Since 1964^ .the MFF lias been used as a 
classificatory instrument in a wide variety of research studi^. Retro- 
spectively, It seems clear that one of the overriding reasons for the popu- 
larity of the MFF as a research instrument is to be found in the substantial 
' extra" connotative meaning and psychological implications of the, terms 
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iiVipuUtM and reflectue . These two concepts <tre widely used (in natural 
language » and, are "understood* and utilized by a variety of people in their 
•efforts to understand the development and functioning Of personality (Block, 
Block, i-^iiarrington, 1074). Psychologists of various theoretical persua- 
sions have used these (or closely related) terms in their theorizing or as 
the basis fur organizing relationships between xliverse variables (cf. , Bar- 
ratt. n5<); Sutton-Smith K Ro'senberg, 1959). Social workers, cl>ild psy- 
chiatrists, educators, and laypersons also use the labels reflective and • 
impu)si\e in implicative ways. Whatever the differences in the ways in 
which these terms are used by diverse professions, the central behavioral 
meaning of the terzns seems to be sufficiently clear so that the users of 
,^ these labels believe that they understand each other. Thus, the availability 
of an objectne and easily administered iViethod of indexing reflection- 
impulsivity in children was immediately attractive hnd generated a host 

of i*esearch. . 

• • . • 

, Kagan has repeatedly defined R-I_in ve'ry specific and narrow terms * 
^nd as being operative only in situations of Kigh response uncertainty in 
which the child must make a decision among simultaneously available alter- 
. natives. However. Kagan also repeatedly gives hints that he means R-I in 
its wider and more generally understood sense. For example, Kagan f\y- 
*iher characterizes impulsive children, as being distractible, restless, hyper- 
active, non-anicious. emotijcinally uncontrolled, and risk-taking (see Kagan, 
r%5a, jpp. 154.'lS8: Kagan, 1966b, p. 124; Kagan et al* , 1964, pp, 29^32; 
Kagan «i Kogan, 1<?70, p. ^15). These gidditional qualities which Kagan 
imputes to the impulsive child (as well as- those he attributes to the reflec- 
tive child) strongly suggest that Kagan is often using the concept of R-I in 
its wider and generally understood meaning. (This is despite the possibility, 
that Kagan may prefer to operationalize the concept via a procedure^ such as 
the MFF that is In line with his initial paradigm ot decision^time under con- 
ditions of uncertainty [Block et all , 19741). In scrutinizing the rationale 
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underlying the use of the MFF, one can .note a basic discrepancy betv^'een 
the Vfay Kagan conceptualized reflection- impulsivity (m terms i^i response 
latency ) and^the^^va> he then ope rationalizes the dijnension (giving unspeci- 
fied weight to response accuracy and response latency). 

2. It^is putting a heavy load on one measure' to take it as the only and 
sufficient criterion of impulsive and reflective behavior. If conclusions 
relating R-I to cultural deprivation (Kagan, \%bh\ and to diagnosis and 
educational practices (Kagan, 1965c) are to be postulated on the basis of 
MFF research, not only must the research be reliable, but the%te^reta- 
tidn of the criterion measure of R-I (the MFF) must also rest.' on Aolid 
ground (Block et al. , 1974). ' 

\ • 

The reliability of ^he MF^ over Lime is not impressive (Messer, 1970J. 
iFurthermore, there is a concern regarding using an instrument for which 
no substantial standardization data is available. Reflection-impulsivity is 



defined (absolutely) only within a.particular subgroup un the basia of. that 
__Y^bgroupVs_ median re sjiOTise time and eXrOrs._ Yet,a caxeXul read^g qf theu 
^literature indicates that various investigators have classified children as 
t^flective and ifrjpulsive solely on the respons.e ^time measure. Given this, , 
and given the'faci^at authors rarely specify which particulSfr version of 
th'e MFF was used for R-I classification, extant-data is hardly comparable. 

A ^ ■ ^ ' - • 

Furthermore, the magnitude^ of the significant correlations reported 
in the literature between^MFj^^fscores and school-achievement" measures 
is^ on the^ whole, not very high. Often, <^ue to large sample size, correla- 



tions in the jange of .25 to .3S are significant --yet correlations of this mag- 
nitude account for less th*en I57o of the Variance. ^ 

3. Because selectioo. o^^jubjects on the basis of,the MFF is.based on 
the double criteria of response latency and errors, iLis not possible tp 
'Betermine the extent to which subsequent differences found between reflec- 
tive (slow -accurate) and impulsive (fasit-inaccaratej^sabjects are attributa- 
ble to their differences in accuracy or to their differences in*deciSK>n time. 
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Tv» unc'onfound these t^^u variables, it ib incumbent on the investigator to 
include in the analysis Chose ^ubgroupb typically excluded in studies using ■' 
the MFF; fast-accuritbs and blow -iijiftccurates. With very few exceptions 
(e.g. „ Ault et aU , 1972), investigators have not looked at the pe^tormance 
char ac^ter is tics of reflectives, impulsiv^s* and the 20-40% of the children 
*ho are clas&ified as neither reflective nor impulsive. For a complete (or 
e.en a reasonable) understanding of individual differences in cognition and 
their concomitants,^ investigators will have to include the data from the 
other 20-40% of their subjects. 

4. The relative effects of R-I on performance are quite weak relative 
to the jeffect of othe*r parameters such as instructions, age, and the specific 
pa^rametric values of the stimuli employed (e.g., number and nat ure ^ f fea- 
ture differences). Thus, it is highly likely that factors other than R-I 
account for the largest portion 'of tl>e variance in recognition memory, con- 
cept identification, and other experimental tasks. 

The magnitude of the significant performance differences between 
reflective and impulsive chil(ir^n obtained in our reseairch is singularly 
unimpressive. On an absolute basis, the differences between reflective 
and itnpulsive childrbn in focusing ability was only 7% (Nuessle & Slegel, 
1972). In Study 1, the difference between reflective and impulsive subjects 
in condition MFD (the one condition in which R-I difference^ Were obtained) 
was 5%. In Study 2, the overall difference between^refleotive and impul? 
sive preschoolers was 7%, and the greatest diffqrente .in a single condition 
(ir'D) was 8;^%. In Study 3, the-ove/aJl difference between reflective and 
impulsive fifth graders vvae 5*^, and the greatest dUference iri a single con- 
dition (IFD) was less tKan 8%. Only in Study 4 (in which the subjects were , 
adults) were ^ore, substantial differences found, however, even in this 
study the overall perforpnance. difference Was only 8%, To date# the single 
biggest difference wetjiave found between reflectfve and impulsive subjects 

a 

has been in condition .IFD in Study 4. Reflective adults made 14% more cor- 
rect responses than did impulsive adults. 




The issue here is one of statistical significance s s. thoorotica; and 
practical me-ningfulness: "I come not to bury Caesar {r:i,. but to praise 
him . . . For Caesar' is an honorable- (e.g. , p <'.05) man (effect) . . . 
"Inde6d: thpy are all honorable effects." The meaningfulness .of such mini- 
mal, albeit consistent, differences leads the present author to ques'tion.the 
fruitfulness Of pursuing such "honorable" effects. 

5. The data collectively argue against the position that the nature of 
the visual search process is different for reflective and impulsive subjects 
Rather, there seems to be a quantitative difference in the thoroughness of 
the ipitial feature analysis performed. Performance differences betwepn 
reflective and impulsive subjects Are thus proposed to reflect points on a ' 
quantitative continuum (detailed /eature testing) rather than to reflect quali- 
tative process differences. ■ ' ' 

If this is indeed the case, then it is reasonable to question the kppro- 
priatenes.s of referring to ^efl^tion-impulsivit^ as a dimension of. "cognij 
tiwp style. " It was argued earl_ier in the paper that cognitive styles are dif- 
ferent Ixim "abilities" in that abiUtie, Concern the level (i. e. . ''quantity") 
of performance'or skill, whereas cognitive styles emphasize the'manner 
and form (i.e., quality) of cognitive performance'.. Our data sfeem to indi- 
cate that it might be more accurate to refer to children who are slow and 
accurate in th^iir M FF performan ce as "featur'e -analytic in task approach" 
rather than as Vhbwing a "reflective cogni A style. " - . 
J . 6. kather than spending valuable subject time, research 'funds,, and, 
>urnai;space in the demonstration of R-I differences- in a number of ^ddi- ' 
tional tasks, .future research mi^ght more profitably be directed towa.rJs 
investigating, manipulating, and understanding the specific conditioiJs uBcfer 
which performance in any task might be enhanced ^or Iny chUd. reflective 
or impulsive. ■ - '. « 
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